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ABSTRACT 
 
 
 
 
 Drought is a global phenomenon which adversely affects the sustainability of 
one nation which encompasses three prominent aspects such as economic, social and 
environmental.  Due to that, it has immensely attracted the awareness of 
environmentalists, ecologists, hydrologists, meteorologists, geologists and 
agricultural scientists.  Therefore, drought forecasting is essential for several key 
players particularly the governments to evaluate the drought occurrence in order to 
give early warning for preparedness and mitigation measures.  In this study, a hybrid 
Box-Jenkins and decomposition model based on standardized precipitation index 
(SPI) was developed to forecast drought in Kuala Terengganu.  Monthly rainfall data 
of rain gauge station, Setor JPS Kuala Terengganu for period January 1982 to 
January 2012 was used in this study.  Multiplicative decomposition method was 
employed to identify and isolate the underlying components of SPI time series for 
multiple time scales using Minitab 16.0.  Then the isolated components were gone 
through the four-step iterative procedure of Box-Jenkins which are identification, 
estimation, diagnostic checking and forecasting.  After that, the forecasted values of 
components were reassembled in order to gain a forecast based on the time series 
decomposition.  The forecasting performance of the hybrid model was compared 
with the Box-Jenkins model.  Two statistical measurements, mean absolute error 
(MAE) and mean squared error (MSE) were applied in this study to measure the 
accuracy of the forecasting models.  In brief, the accuracy measure results indicated 
that the hybrid model can prevail over the Box-Jenkins model.  
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ABSTRAK 
 
 
 
 
 Kemarau adalah satu fenomena global yang boleh menjejaskan sector 
ekonomi, sosial dan alam sekitar sesebuah negara.  Ini telah menarik perhatian ahli 
profesional seperti ahli alam sekitar, ahli ekologi, ahli hidrologi, ahli meteorologi, 
ahli geologi dan saintis pertanian.  Oleh itu, ramalan kemarau adalah penting bagi 
beberapa pemain utama khususnya kerajaan untuk menilai kejadian kemarau untuk 
persediaan awal dan langkah –langkah penyelesaian.  Dalam kajian ini, model hybrid 
Box-Jenkins and decomposition berdasarkan standardized precipitation index (SPI) 
telah digunakan untuk meramal kemarau di Kuala Terengganu.  Data hujan bulanan 
daripada stesen tolok hujan, Setor JPS Kuala Terengganu bagi tempoh Januari 1982 
hingga Januari 2012 telah digunakan dalam kajian ini.  Multiplicative decomposition 
telah digunakan untuk mengenal pasti dan mengasingkan komponen asas siri masa 
SPI untuk pelbagai skala masa melalui Minitab 16.0.  kemudian, komponen terpencil 
itu akan melalui empat prosedur Box-Jenkins seperti pengenalan, anggaran, 
pemeriksaan diagnostik dan ramalan.  Selepas itu, komponen yang diramal akan 
digabung semula supaya nilai ramalan itu adalah berdasarkan model decomposition.  
Prestasi ramalan model hybrid telah dibandingkan dengan model Box-Jenkins 
melalui dua ukuran statistic iaitu mean absolute error (MAE) dan mean squared 
error (MSE).  Secara ringkasnya, keputusan ukuran ketepatan telah menunjukkan 
bahawa model hybrid adalah lebih bagus daripada model Box-Jenkins untuk ramalan 
kemarau di Kuala Terengganu. 
 
 
 
 
 
